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ABSTRACT : 

Superconducting birdcage coil with low-pass and high-pass coil 
configurations are formed by using strips each with an elongated 
sapphire substrate with a layer of a high temperature superconductor 
(HTS) material grown in a wavy pattern over its entire length on one of 
its main surfaces. A low-pass coil is formed with a pair of ring 
elements made of an electrically conductive metal and a plurality of 
such strips arranged parallel to one another and interconnecting these 
ring elements at junctions which are spaced peripherally along each of 
the rings. At each of the junctions, the ring element and the HTS layer 
form a capacitance. A highpass coil is formed by a plurality of such 
strips each with electrodes of the HTS material also grown at two end 
positions separated from each other on the other main surface of its 
sapphire substrates . These strips are arranged parallel to each other 
and seguentially around a central axis, each lying in a plane which 
includes the center axis. The electrodes and the HTS layers on mutually 
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adjacent pairs of strips are closely in face-to-face relationship so as 
to serve as the ring part of a birdcage configuration containing 
capacitors . 
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ABSTRACT : 

A method of making a an NMR coil is provided. A coil is patterned of a 
film of a conductive material on a substrate. The coil mask is designed 
so that the resultant coil will have a lower resonant frequency than the 
desired frequency of the final coil. The coil is placed in an apparatus 
where it is exposed to increasing current, preferably within a magnetic 
field such as will be used during operation. The current is gradually 
increased and the coil observed for changes in its resonant frequency. 
When the coil is exposed to its operating current without further change 
in its resonant frequency, it is trimmed by removal of part of the 
capacitive element of the coil to the desired frequency. 
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ABSTRACT : 

The conductive material in an RF coil disposed in the polarizing field 
of an NMR apparatus in miminized and the current density at each point 
in the coil kept constant by providing an inductive element and a set of 
tapered, interidigtated capacitors having a uniform gap therebetween. 
The invention maximizes the current-carrying capacity of the coil. 
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ABSTRACT : 

The invention provides highly sensitive NMR probes for spectroscopy and 
microscopy. Thin-film superconducting coils on planar substrates are 
inductively coupled to form an RF transmitter/receiver. Two embodiments 
are illustrated. The first, which is particularly suited to liquid 
samples, uses two coils are positioned on opposite sides of a sample, 
with their long axis parallel to the axis of the sample. The coils are 
sized and positioned to maximize SNR, field homogeneity or field 
strength. In the second embodiment, circular coils are deposited on a 
substrate having a central aperture. Several coils in a solenoidal 
configuration are positioned orthogonal to and surrounding the sample. 
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ABSTRACT : 

A resonant coil for nuclear magnetic spectroscopy and microscopy is 
provided, in which the coil is in the form of nested, interrupted loops 
of a conductive material forming a distributed inductive element and 
having a plurality of capacitive elements with capacitance distributed 
over the periphery of the loops. The coil is preferably formed as a thin 
film of a superconductive material on an electrically nonconduct ive 
substrate . 
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ART-UNIT: 26 7 

PRIMARY-EXAMINER: Tokar; Michael J. 
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An apparatus for microscopic imaging employing nuclear magnetic 
resonance is constructed from a cryogenic probe which is situated in a 
conventional magnetic resonance imaging system. The cryogenic probe 
employs a number of chambers and cryogenic liguids which cool a 
superconductor resonator to very low temperatures. A sample tube for 
containing a small specimen is heated to a temperature above its 
freezing point by flowing nitrogen gas over the specimen. A secondary 
resonant circuit is inductively coupled to the superconducting 
resonator. A transceiver passes RF signals to be transmitted into the 
specimen through the secondary resonant circuit causing the 
superconducting resonator to transmit the RF signal into the specimen. 



ABSTRACT : 
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The resonator then acts as a receive coil and receives a signal from the 
specimen which is inductively passed to the secondary resonator circuit 
from which an image is generated. The use of superconductors having low 
resistance and low temperatures causes noise to be significantly 
reduced, and the signal-to-noise ratio to be substantially increased. 

20 Claims, 17 Drawing figures 
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